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Claims 1-16 are pending in this application. 

Claims 1-16 will continue to be examined to the extent that they read on the 
elected subject matter of record, sodium perborate + diethylene triamine 
penta(methylenephosphonic acid), hereinafter referred to as "DTPMP." 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-16 stand rejected under 35 U.S.C. 102(b) as being anticipated by 
Martin et al. (US 5,725,887) for the reasons of record. 

Applicant's claim amendments and remarks relative hereto have been given due 
consideration, but they were deemed unpersuasive. The independent claims have 
been amended so that the solution pH is greater than 8.0. Applicant argues that Martin 
et al. do not disclose pH greater than 8.0. However, a close review of Martin et al. 
shows their pH to be between "about 5.5 and about 8" (emphasis added). See column 
7, lines 16-17. The Examiner interprets "about 8" to be clearly inclusive of at least 8.01 
or 8. 1 . 1 For the term "about" to have any meaning at all, it must encompass a value 



1 Apparently, applicant intends "greater than 8.0" to be broad enough to still include pH 8.0. See 
dependent claims 2 and 12. Examiner's claim interpretation is further supported by applicant's own 
claims. 
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outside of 8.0. A value outside of 8.0 satisfies the amendatory feature, "pH greater than 
8.0." Since a pH value that is outside of 8.0 such as pH 8.01 or 8.1 meets applicant's 
amendatory claim language, the disclosure by Martin et al. still anticipates the presently 
amended claims. 

Claims 1-8 are rejected under 35 U.S.C. 102(b) as being anticipated by Appleby 
et al. (US 5,827,808). 

Appleby et al. explicitly discloses a dishwashing solution that contains sodium 
perborate + DTPMP 2 . See formulations A, B, C, D, E and F on column 20. The 
formulations "have an unduly high pH, in preference having a pH measured as a 1% 
solution in distilled water of from 8.0 to 12.0, more preferably from 9.0 to 1 1 .8, most 
preferably from 9.5 to 1 1 .5" (column 18, lines 57-62). In the exemplified formulations 
A to F, supra, the 1% pH is 10.7 (see column 20, lines 28-29). 

The claims are thereby anticipated. The following additional discussion is 
provided to further explain the basis for the anticipation of some of the dependent claim 
features. 

Hydrogen peroxide from 2-100 ppm: The actual use-concentration of Appleby's 
formulation is in the range of 0.05-2% by weight (column 3, lines 30-35). Therefore, the 
pH measurement at the 1 wt% concentration is an accurate measurement of the actual 



2 Appleby et al. refer to DTPMP as "DETPMP." These are alternative names for the same compound. 
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use-composition that is also disclosed. In Appleby's formulations A to F, the 1 wt% 
diluted formulations would contain 0.012 wt% PB1, which is anhydrous sodium 
perborate monohydrate, which provides about 0.004 wt% hydrogen peroxide. This is 
equivalent to 40 ppm hydrogen peroxide. 

pH between 8.0 and 9.5: The most preferred pH range of the aforementioned 
1 wt% dilution is from 9.5 to 1 1.5 (column 18, lines 60-61). Therefore, at a minimum, 
pH 9.5 is explicitly disclosed. 

As discussed above, all of the claimed features are explicitly disclosed by 
Appleby et al. The claims are anticipated. 

Claims 2 and 12 are objected to under 37 CFR 1 .75(c), as being of improper 
dependent form for failing to further limit the subject matter of a previous claim. 
Applicant is required to cancel the claim(s), or amend the claim(s) to place the claim(s) 
in proper dependent form, or rewrite the claim(s) in independent form. 

The independent claims have been amended to require the pH to be "greater 
than 8.0." Dependent claims 2 and 12 still read on "pH of between 8.0 and 9.5." If 
applicant intends 8.0 to be still within "greater than 8.0," the Examiner suggests 
amending the independent claims to read "greater than about 8.0." 
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Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to JOHN PAK whose telephone number is (571)272-0620, 
effective February 3, 2004. The Examiner can normally be reached on Monday to 
Friday from 8 AM to 4:30 PM. 

If attempts to reach the Examiner by telephone are unsuccessful, the Examiner's 
SPE, Thurman Page, can be reached on (571)272-0602, effective February 3, 2004. 

The fax phone number for the organization where this application or proceeding 
is assigned is (703)872-9306. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (571)272- 
1600. 
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DISHWASHING METHOD 

TECHNICAL FIELD 
The present invention relates to the use of cellulose ether 
material for inhibiting the transfer of coloured food soils in 
a dishwashing method. 

BACKGROUND OF THE INVENTION 
A well recognised problem arising during modern fabric 
laundering operations is the tendency of some coloured 
fabrics to release dye into the laundry wash solution. The 
dye is then transferred onto other fabrics being washed 
therewith. 

In dishwashing, especially machine dishwashing 
methods, there exists a related problem, which is however, 
not widely recognised in the art. Coloured food soils, 
comprising natural dyestufls, may be removed from soiled 
articles into the wash solution, and then may be redeposited 
from the wash solution onto other articles in the wash or 
onto the interior of the dishwashing machine. 

The problem is particularly noticeable when the washload 
includes articles soiled by foods naturally containing sig- 
nificant levels of coloured dyestuff molecules, including for 
example tea, fruit juice and coloured vegetable soils, such as 
carotenoid soils. 

EP-A-0692 947 describes a dye transfer inhibiting com- 
position for use in a machine dishwashing method. The 
composition comprises an enzymatic system capable of 
generating hydrogen peroxide in combination with certain 
metallo catalysts. 



food soils, in an aqueous wash solution, to a substrate in a 
dishwashing method. 
Cellulose Ether Material 

The polysaccharide cellulose ether material can be 
selected from the group having the general formula as 
shown below. 



CH2OR 



10 




\ 



20 



R is either hydrogen, an alkyl or carboxy alkyl group n is 
between 100 and 10 000. 

The cellulose ether is preferably methyl cellulose, where 
R is CH 3 , or carboxy methyl cellulose, where R is 
CHjCOO— Na + . The cellulose ether has a degree of substi- 
tution of between 0.0 and 3.0, preferably between 0.5 and 
2.5 and a molecular weight of between 20 000 and 150 000. 
According to the present invention the cellulose ether mate- 
rial has a degree of polymerisation of more than 100, 
25 preferably between 100 and 10 000. As used herein, the term 
'degree of polymerisation (dp)' is the ratio of the weight 
average molecular weight to average molecular unit weight, 
i.e. dp=MW w /MUW. The weight average molecular weight 



r-R 9 isi* aooa a *u * -,- , (MWW) is obtained by standard analytical methods as 

-3 ^1 k ^^*^^bes the use of diacyl and tetraacyl 30 described in Polymer handbooks. A preferred method is lkht 
roxide bleachinp Rnectes tn inhihit th« transfer «f ... « , - . y m^uiuu ^ ugm 



~r ~-m-w uiw^l U4-*V* IVUOaVJ 

peroxide bleaching species to inhibit the transfer of bleach 
able food soils from an aqueous wash solution to a substrate 
in a dishwashing method. 

Hence, the problem underlying the present invention is 
the inhibition of the transfer of dye from coloured food soils, 
in an aqueous wash solution, to a substrate in a dishwashing 
method. 

The inhibition of transfer of coloured food soils can be 
achieved in a number of different ways, for example, 
bleaching, chelation or dispersion of the coloured food soils. 40 
The present invention does not employ any of the above 
mechanism to inhibit dye transfer, but instead employs a 
barrier layer. 

The Applicant has found that plastic articles in the wash, 
and areas of the interior of the dishwashing machine which 45 
are made of plastic material, are particularly susceptible to 
the deposition of coloured food soils from the wash solution. 
Said soils can interact with the surface of such plastic 
substrates producing staining which can be very difficult to 
remove. 

The Applicant has now found that cellulose ether mate- 
rials may be used to inhibit the transfer of coloured food 
soils when employed in a dishwashing, especially machine 
dishwashing, method. The use of a cellulose ether material 
for this purpose has not been disclosed in any of the 
aforementioned prior art documents. 

SUMMARY OF THE INVENTION 
According to the present invention there is provided the 
use of a cellulose ether material to inhibit the transfer of a 
coloured food soil from an aqueous wash solution to a 
substrate in a dishwashing method. 

DETAILED DESCRIPTION OF THE 
INVENTION 

According to the present invention a cellulose ether 
material is used to inhibit the transfer of dye from coloured 



scattering from polymer solutions as originally defined bv 
Debye. J y 

For example, the average molecular unit weight (MUW) 
for methyl cellulose ether may be determined from the sum 
35 of the molecular weight of the unsubstituted cellulose unit 
and the product of the degree of polymerisation and the 
molecular weight of the substituent less the hydrogen mass 

i.e. MUW-162+(15~l)*ds— for methyl substituents 
40 found in methyl cellulose ethers. 

MUW may also be determined form the "% methoxyl 
content" value (mc) also used by manufactures of methyl 
cellulose ethers instead of the degree of substitution, such 
that; 



50 



MUW-100-[(mol.wt of CH^mol.wt of OCH 3 )*mc] 

The cellulose ether materials in themselves have been 
found to be of particular utility in the dye transfer inhibition 
of carotenoid soils. 
Coloured food soil transfer inhibition 

The inhibition of the transfer of coloured food soils from 
an aqueous wash solution to a substrate surface is attained by 
the inclusion of a cellulose ether material in the wash 
55 solution. 

It is believed that the cellulose ether material adheres to 
the surface of the tableware. It is further believed that the 
cellulose ether material inhibits the transfer of coloured food 
soils from the wash solution to the surface of the tableware, 
by providing a barrier layer which coats the surface of the 
tableware. Coloured soils are thus believed to adhere to the 
cellulose ether barrier layer and not the underlying table- 
ware. The cellulose ether barrier layer and coloured food soil 
are removed during the washing process. 

By coloured food soils it is meant essentially any food 
soils which are highly coloured and which dye may transfer 
to the substrate surface. The present invention is most 
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espeadly concerned with the prevention of transfer of Murphy on Mar. 31,1981. A listing of surfactants typically 

hydrophobic food soils, particularly those having carotenoid included in automatic dishwashing detergent compositions 

chromophores, such as beta-carotene, lycopene, zeaxanthin is given for example, in EP-A-0414 549 and PCT Applica- 

or capsanthin, hereinafter referred to generically as caro- tions Nos. WO 93/08876 and WO 93/08874. 

tenoid soils. Carotenoid soils can be derived from carrots 5 Non-ionic surfactant 

and tomatoes, and any processed products containing these Essentially any non-ionic surfactants useful for detersive 

components as well as certain tropical fruits and saffron. purposes can be included in the compositions. Preferred, 

The Applicant has found that the substrate material which non-limiting classes of useful non-ionic surfactants are listed 

is most prone to receipt of the transfer of coloured food soils below. 

is plastic material, such as polypropylene, polyethylene, 10 Non - lomc ethoxylated alcohol surfactant 

polystyrene (including alkyl butyl styrene) or PVC Such ^ alkyl ethoxylate condensation products of aliphatic 

plastic substrate material may interact with any coloured ^ c ° hols wth from about 1 to about 25 moles of ethylene 

food soils on the substrate surface to produce persistent °^>tZ\^ ^-Z? 2* ^ ?T ° f 

staining of the substrate. This staining is particularly visible ^phatic ***** ™ Clthe 1 r I be or branched primary 

on translucent plastic material, as is commonly employed is l^pfe^ ^5 C °° 2™ ^ 6 f ° 22c *f bon 

for food storage boxes and tubs. ^ P^ularly pref ^ t d ™ me Sensation products 

p.- , B , u= * of alcohols having an alkyl group containing from 8 to 20 

D^washing method carbon atoms wim from aC 2 to abouf 10 moles of 

The dishwashing method may be essentially any conven- ethylene oxide per mole of 10 alcohol, 

tional dishwashing method. Preferably the dishwashing Non-ionic ethoxylated/propoxylated fatty alcohol surfactant 

method is a machine dishwashing method performed using 20 The ethoxylated C^~C 1Q fatty alcohols and Q-C 18 mixed 

a dishwasher machine, which may be selected from any of ethoxylated/propoxylated fatty alcohols are suitable surfac- 

those commonly available on the market. tants for use herein, particularly where water soluble. Pref- 

The machine dishwashing method typically involves erably the ethoxylated fatty alcohols are the C 10 -C 18 

treating soiled tableware, such as crockery, glassware, hoi- ethoxylated fatty alcohols with a degree of ethoxylation of 

lowware and cutlery, with an aqueous wash solution having 25 from 3 to 50, most preferably these are the C 12 -C 18 ethoxy- 

dissolved or dispersed therein an effective amount of a lated fatty alcohols with a degree of ethoxylation from 3 to 

detergent composition. The cellulose ether materials are 40. Preferably the mixed ethoxylated/propoxylated fatty 

preferably present as components of a detergent composi- alcohols have an alkyl chain length of from 10 to 18 carbon 

Uon - . atoms, a degree of ethoxylation of from 3 to 30 and a degree 

By an effective amount of detergent composition it is 30 of propoxylation of from 1 to 10. 

generally meant from 5 g to 60 g of detergent composition Non-ionic EO/PO condensates with propylene glycol 

per wash, dissolved or dispersed in an aqueous wash solu- The condensation products of ethylene oxide with a 

tion volume of from 3 to 10 liters, to provide a wash solution hydrophobic base formed by the condensation of propylene 

concentration of the detergent composition of from 0.05% to oxide with propylene glycol are suitable for use herein. The 

2% by weight. The wash temperature may be in the range 35 hydrophobic portion of these compounds preferably has a 

40° C. to 65° C. as commonly is employed in such methods. molecular weight of from about 1500 to about 1800 and 

The cellulose ether materials can be present in the aque- exhibits water insolubitity. Examples of compounds of this 

ouswash solution at a level of between 0.0001% and 0.1%, type include certain of the commercially-available Plu- 

preferably 0.0005% to 0.01%, most preferably 0.001% to ronic™ surfactants, marketed by BASE 
0.005% by weight of wash solution. 40 Non-ionic EO condensation products with propylene oxide/ 

Detergent Compositions ethylene diamine adducts 

The cellulose ether materials are preferably present as The condensation products of ethylene oxide with the 

components of a detergent composition. The detergent com- product resulting from the reaction of propylene oxide and 

position may contain various components including ethylenediamine are suitable for use herein. The hydropho- 
surfactants, detergent builders, alkalinity sources, other 45 bic moiety of these products consists of the reaction product 

bleaching agents, lime soap dispersants, crystal growth of ethylenediamine and excess propylene oxide, and gener- 

inhibitors, heavy metal ion sequestrants, enzymes and ally has a molecular weight of from about 2500 to about 

enzyme stabilisers, corrosion inhibitors, suds suppressors, 3000. Examples of this type of non-ionic surfactant include 

solvents, and hydrotropes. certain of the commercially available Tetronic* compounds, 
Surfactant 50 marketed by BASE 

A highly preferred component of the compositions Oxygen-releasing bleaching system 
employed in this invention is a surfactant system comprising A preferred feature of the compositions is an oxygen- 
surfactant selected from anionic, cationic, non-ionic releasing bleaching system. In one preferred aspect the 
ampholytic and zwitterionic surfactants and mixtures bleaching system contains a hydrogen peroxide source and 
thereof. Automatic dishwashing machine products should be 55 an organic peroxyacid bleach precursor compound. The 
low foaming in character and thus the foaming of the production of the organic peroxyacid occurs by an in situ 
surfactant system must be suppressed or more preferably be reaction of the precursor with a source of hydrogen perox- 
Iow foaming, typically non-ionic in character. The surfactant ide. Preferred sources of hydrogen peroxide include inor- 
system is typically present at a level of from 0.2% to 30% ganic perhydrate bleaches. In an alternative preferred aspect 
by weight, more preferably from 0.5% to 10% by weight, 60 a preformed organic peroxyacid is incorporated directly into 
most preferably from 1% to 5% by weight of the composi- the composition. Compositions containing mixtures of a 
Uo ° s * . . hydrogen peroxide source and organic peroxyacid precursor 
A typical listing of anionic, non-ionic, ampholytic and in combination with a preformed organic peroxyacid are 
zwitterionic classes, and species of these surfactants, is also envisaged, 
given in U.S. Pat. No. 3,929,678issued to Laughlin and 65 Inorganic perhydrate bleaches 

Heuring on Dec. 30, 1975. A list of suitable cationic sur- The compositions used in this invention preferably 

factants is given in U.S. Pat. No. 4,259,217 issued to include a hydrogen peroxide source, as an oxygen-releasing 
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bleach. Suitable hydrogen peroxide sources include the 
inorganic perhydrate salts. 

The inorganic perhydrate salts are normally incorporated 
in the form of the sodium salt at a level of from 1% to 40% 
by weight, more preferably from 2% to 30% by weight and 
most preferably from 5% to 25% by weight of the compo- 
sitions. 

Examples of inorganic perhydrate salts include perborate, 
percarbonate, perphosphate, persulfate and persilicate salts. 
The inorganic perhydrate salts are normally the alkali metal 
salts. The inorganic perhydrate salt may be included as the 
crystalline solid without additional protection. For certain 
perhydrate salts however, the preferred executions of such 
granular compositions utilise a coated form of the material 
which provides better storage stability for the perhydrate salt 
in the granular product. 

Sodium perborate can be in the form of the monohydrate 
of nominal formula NaB0 2 H 2 0 2 or the tetrahydrate 
NaB0 2 H 2 0 2 .3H 2 0. 

Alkali metal percarbonates, particularly sodium percar- 
bonate are preferred perhydrates for inclusion in composi- 
tions in accordance with the invention. Sodium percarbonate 
is an addition compound having a formula corresponding to 
2Na 2 C0 3 .3H 2 0 2 , and is available commercially as a crys- 
talline solid. Sodium percarbonate, being a hydrogen per- 
oxide addition compound tends on dissolution to release the 
hydrogen peroxide quite rapidly which can increase the 
tendency for localised high bleach concentrations to arise. 
The percarbonate is most preferably incorporated into such 
compositions in a coated form which provides in product 
stability. 

A suitable coating material providing in product stability 
comprises mixed salt of a water soluble alkali metal sulphate 
and carbonate. Such coatings together with coating pro- 
cesses have previously been described in GB-1,466,799, 
granted to Interox on 9th Mar. 1977. The weight ratio of the 
mixed salt coating material to percarbonate lies in the range 
from 1:200 to 1:4, more preferably from 1:99 to 1:9, and 
most preferably from 1:49 to 1:19. Preferably, the mixed salt 
is of sodium sulphate and sodium carbonate which has the 
general formula Na 2 S0 4 .n.Na 2 C0 3 wherein n is from 0.1 to 
3, preferably n is from 03 to 1.0 and most preferably n is 
from 0.2 to OS. 

Other coatings which contain silicate (alone or with 
borate salts or boric acids or other inorganics), waxes, oils, 
fatty soaps can also be used advantageously within the 
present invention. 

Potassium peroxymonopersulfate is another inorganic 
perhydrate salt of utility in the compositions herein. 
Peroxyacid bleach precursor 

Peroxyacid bleach precursors are compounds which react 
with hydrogen peroxide in a perhydrolysis reaction to pro- 
duce a peroxyacid. Generally peroxyacid bleach precursors 
may be represented as 
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15 



preferably from 1% to 10% by weight, most preferably from 
1.5% to 5% by weight of the compositions. 

Suitable peroxyacid bleach precursor compounds typi- 
cally contain one or more N- or O-acyl groups, which 
precursors can be selected from a wide range of classes. 
Suitable classes include anhydrides, esters, imides, lactams 
and acylated derivatives of imidazoles and oximes. 
Examples of useful materials within these classes are dis- 
closed in GB-A-1586789. Suitable esters are disclosed in 
GB-A-836988, 864798, 1147871, 2143231 and EP-A- 
0170386. 
Leaving groups 

The leaving group, hereinafter L group, must be suffi- 
ciently reactive for the perhydrolysis reaction to occur 
within the optimum time frame (e.g., a wash cycle). 
However, if L is too reactive, this activator will be difficult 
to stabilise for use in a bleaching composition. 

Preferred L groups are selected from the group consisting 

of: 



20 



25 



30 



35 



40 



45 



— O 



— O 




— O 




and 




R 3 Y 



O 
II 

— N — C — CH — R 4 , 
I I 
R 3 Y 

Y 
I 

— O— CH=C— CH=CHi 



O 
II 

— N — C — R 1 , 
I 

I 

Y 

R 3 
I 

— CH=C- 



— N 



CH=CHz, 



O 
II 

-o— c- 



-R* 



o 



CH 2 



and 



( NR+ 



"N NR4 
II 

o 



R 3 
I 

— O— C=CHR 4 , 



O 
If 

X— c- 



55 



where L is a leaving group and X is essentially any 
functionality, such that on perhydrolysis the structure of the 
peroxyacid produced is 



60 



X— C— OOH 

Peroxyacid bleach precursor compounds are preferably 
incorporated at a level of from 0.5% to 20% by weight, more 
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and mixtures thereof; wherein R 1 is an alkyl, aryl, or alkaryl 
group containing from 1 to 14 carbon atoms, R 3 is an alkyl 
chain containing from 1 to 8 carbon atoms, R 4 is H or R 3 . 
and Y is H or a solubilizing group. Any of R 1 , R 3 and R 4 may 
be substituted by essentially any functional group including, 
for example alkyl, hydroxy, alkoxy, halogen, amine,' 
mtrosyl, amide and ammonium or alkyl ammonium groups. 

The preferred solubilizing groups are -^S0 3 ~M + , — C0 2 " 
M + , —SO~M\ — N^R^X'and O^R 3 ^ and most 
preferably ^S0 3 "M + and — CO^MVherein R 3 is an alkyl 
chain containing from 1 to 4 carbon atoms, M is a cation 
which provides solubility to the bleach activator and X is an 
anion which provides solubility to the bleach activator. 
Preferably, M is an alkali metal, ammonium or substituted 
ammonium cation, with sodium and potassium being most 
preferred, and X is a halide, hydroxide, methylsulfate or 
acetate anion. 
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Suitable O-acylated perbenzoic acid precursor com- Suitable substituted perbenzoic acid derivative precursors 
pounds include the substituted and unsubstituted benzoyl 5 inc J ude any of the herein disclosed perbenzoic precursors in 
oxybenzene sulfonates, including for example benzoyl oxy- which the benzoyl group is substituted by essentially any 
benzene sulfonate: non-positively charged (i.e.; non-cationic) functional group 

including, for example alkyl, hydroxy, alkoxy, halogen, 
amine, nitrosyl and amide groups. 
10 A preferred class of substituted perbenzoic acid precursor 
compounds are the amide substituted compounds of the 
following general formulae: 

Rl -C-N-R2-C-L or R'-N-C-R^-C-L 

Also suitable are the benzoylation products of sorbitol, 15 o rs o boo 

glucose, and all saccharides with benzoylating agents, 
including for example: 

wherein R is an aryl or alkaryl group with from 1 to 14 
oac carbon atoms, R 2 is an arylene, or alkarylene group con- 

| 20 taining from 1 to 14 carbon atoms, and R 5 is H or an alkyl, 

AcO-^^vU- ar yl or alkaryl group containing 1 to 10 carbon atoms and 

V^T^A^ C L can be essentially any leaving group. R 1 preferably 

OBz contains from 6 to 12 carbon atoms. R 2 preferably contains 

from 4 to 8 carbon atoms. R 1 may be aryl, substituted aryl 
Ac - COCH3; Bz - Benzoyl ^ or alkylaryl containing branching, substitution, or both and 

may be sourced from either synthetic sources or natural 
Perbenzoic acid precursor compounds of the imide type SOUrces inclnd «>g for example, tallow fat. Analogous struc- 
include N-benzoyl succinimide, tetrabenzoyl ethylene tural variations are permissible for R 2 . The substitution can 
diamine and the N-benzoyl substituted ureas. Suitable imi- *nchide alkyl, aryl, halogen, nitrogen, sulphur and other 
dazole type perbenzoic acid precursors include N-benzoyl 30 { ^ ca ^ subsutuent groups or organic compounds. R 5 is 
imidazole and N-benzoyl benzimidazole and other useful preferably H or methyl. R 1 and R 5 should not contain more 
N-acyl group-containing perbenzoic acid precursors include man * 8 carbon atoms in total. Amide substituted bleach 
N-benzoyl pyrrolidone,dibenzoyl taurine and benzoyl pyro- activator compounds of this type are described in EP-A- 
glutamic acid. 0170386. 

Other perbenzoic acid precursors include the benzoyl 35 Cationic peroxyacid precursors 

SsSSit S, tetraacyI wd *" ioI str ttt ~ mpounds - 

6 imiua. , omc peroxyacKjs on perhydrolysis. 

Typically, cationic peroxyacid precursors are formed by 
substituting the peroxyacid part of a suitable peroxyacid 
"cooh 40 Precursor compound with a positively charged functional 

group, such as an ammonium or alkyl ammonium group, 
preferably an ethyl or methyl ammonium group. Cationic 
peroxyacid precursors are typically present in the composi- 
uons as a salt with a suitable anion, such as for example a 
Phthalic anhydride is another suitable perbenzoic acid 45 halide ion or a methylsulfate ion. 
precursor compound herein: The peroxyacid precursor compound to be so cauonicaUy 

substituted may be a perbenzoic acid, or substituted deriva- 
tive thereof, precursor compound as described hereinbefore. 
Alternatively, the peroxyacid precursor compound may be 
50 an alkyl percarboxylic acid precursor compound or an amide 
substituted alkyl peroxyacid precursor as described herein- 
after. 

Cationic peroxyacid precursors are described in U.S. Pat. 
s5 Nos. 4,904,406; 4,751,015; 4,988,451; 4,397,757; 5,269, 

Suitable N-acylated lactam perbenzoic acid precursors ^l^^J mfl22; 5 ' 106 ^ 528 ' UK * EP 
have the formula: precursors 475)512> 458j396 and 284,292; and in JP 87-318332. 

Examples of preferred cationic peroxyacid precursors are 
o described in UK Patent Application No. 9407944.9 and U.S. 

o c-ch 2 -ch 2 60 Pat ' Nos - 5,686,015; 5,460,747; 5,578,136; 5,584,888. 

6 II I I Suitable cationic peroxyacid precursors include any of the 

R6 "" C ~ N \ CH I ammonium or alkyl ammonium substituted alkyl or benzoyl 

2_fr zt * oxybenzene sulfonates, N-acylated caprolactams, and 

monobenzoyltetraacetyl glucose benzoyl peroxides. 

Tt™ 1 ? 1^ ° t0 8 ' fr ° m ° l ° 2 ' aDd R6 * 65 A P refcrre <» cationically substituted benzoyl oxybenzene 

d uenzoyi group. sulfonate is the 4-(trimethyl ammonium) methyl derivative 

Perbenzoic acid derivative precursors of benzoyl oxybenzene sulfonate: 
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R 1 — C — N — R z — C — L 
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O R5 O 



R 1 — N — C — R 2 — C — L 
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R 5 O O 
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A preferred cationically substituted alkyl oxybenzene 
sulfonate has the formula: 



wherein R 1 is an alkyl group with from 1 to 14 carbon atoms, 
R is an alkylene group containing from 1 to 14 carbon 
atoms, and R 5 is H or an alkyl group containing 1 to 10 




so 3 



Preferred cationic peroxyacid precursors of the 
N-acylated caprolactam class include the trialkyl ammo- 
nium methylene benzoyl caprolactams, particularly trim- 
ethyl ammonium methylene benzoyl caprolactam: 




30 



Other preferred cationic peroxyacid precursors of the 
N-acylated caprolactam class include the trialkyl ammo- 35 
mum methylene alkyl caprolactams: 




where n is from 0 to 12, particularly from 1 to 5. 45 

Another preferred cationic peroxyacid precursor is 2-(N, 
N,N-trimethyl ammonium) ethyl sodium 4-sulphopbenyl 
carbonate chloride. 

Alkyl percarboxylic acid bleach precursors 

Alkyl percarboxylic acid bleach precursors form percar- 50 
boxylic acids on perhydrolysis. Preferred precursors of this 
type provide peracetic acid on perhydrolysis. 

Preferred alkyl percarboxylic precursor compounds of the 
imide type include the N^N^N 1 tetra acetylated alkylene 
diamines wherein the alkylene group contains from 1 to 6 55 
carbon atoms, particularly those compounds in which the 
alkylene group contains 1, 2 and 6 carbon atoms. Tetraacetyl 
ethylene diamine (TAED) is particularly preferred. 

Other preferred alkyl percarboxylic acid precursors 
include sodium 3,5,5-tri-methyl hexanoyloxybenzene sul- 60 
fonate (iso-NOBS), sodium nonanoyloxybenzene sulfonate 
(NOBS), sodium acetoxybenzene sulfonate (ABS) and penta 
acetyl glucose. 

Amide substituted alkyl peroxyacid precursors 

Amide substituted alkyl peroxyacid precursor compounds 65 
are also suitable, including those of the following general 
formulae: 



carbon atoms and Lean be essentially any leaving group. R 1 
preferably contains from 6 to 12 carbon atoms. R 2 preferably 
contains from 4 to 8 carbon atoms. R 1 may be straight chain 
or branched alkyl containing branching, substitution, or both 
and may be sourced from either synthetic sources or natural 
sources including for example, tallow fat. Analogous struc- 
tural variations are permissible for R 2 . The substitution can 
include alkyl, halogen, nitrogen, sulphur and other typical 
substituent groups or organic compounds. R 5 is preferably H 
or methyl. R 1 and R s should not contain more than 18 carbon 
atoms in total. Amide substituted bleach activator com- 
pounds of this type are described in EP-A-01 70386. 

Benzoxazin organic peroxyacid precursors 

Also suitable are precursor compounds of the benzoxazin- 
type, as disclosed for example in EP-A-332,294 and EP-A- 
482,807, particularly those having the formula: 



o 
II 




including the substituted benzoxazins of the type 

f f 

R 5 



wherein Rj is H, alkyl, alkaryl, aryl, arylalkyl, and wherein 
R2> J*4> and R5 may be the same or different substituents 
selected from H, halogen, alkyl, alkenyl, aryl, hydroxyl, 
alkoxyl, amino, alkyl amino, COORg (wherein R^ is H or an 
alkyl group) and carbonyl functions. 
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An especially preferred precursor of the benzoxazin-type 0.1% to 40%, more preferably from 1% to 30%, most 

i: preferably from 5% to 25% by weight of the compositions. 

The water-soluble sulphate salt may be essentially any 

salt of sulphate with any counter cation. Preferred salts are 

5 selected from the sulphates of the alkali and alkaline earth 

metals, particularly sodium sulphate. 

Additional corrosion inhibitor compound 

The compositions may contain additional corrosion 

inhibitors preferably selected from organic silver coating 

io *& GQt ?> particularly paraffin, nitrogen-containing corrosion 

p , . ._, inhibitor compounds and Mn(n) compounds, particularly 

Preformed organic peroxyadd Mn(II) ^ of mc u ^ ' v ' p manv 

Trie organic peroxyacid bleaching system may contain, in Organic silver coating agents are described in PCT Pub- 

addition to, or as an alternative to an organic peroxyacid Hcation No. WO94/16047 and copending UK Application 

bleach precursor compound, a preformed organic peroxy- No. UK 9413729.6 (attorney's docket no. CM750F) 

aad typicaUy at a level of from 0.5% to 25% by weight, 15 N i trog en^ntaining corrosion mhibitor compound are dl- 

more preferably from 1% to 10% by weight of the compo- closed in copending European Application no EP 

a' f a , 93202095.1 (attorney's docket no. CM57 DP). Mn(II) com- 

th, 1 t l^ff orgamc peroxyacid compounds are pounds for use in corrosion inhibition are described in 

foe amide substituted compounds of the following general copending UK Application No. 9418567.5 (attorney's 

formulae: 20 docket m CMJ19FM). 

R1-C-N-R3-C-OOH 0 T iC —t' ^Z**™* 

|| | || Organic silver coating agent may be incorporated at a 

OR 5 o level of from 0.05% to 10%, preferably from 0.1% to 5% by 

or weight of the total composition. 

25 The functional role of the silver coating agent is to form 
R 1 — n — c — R 2 — c — ooh 'in use* a protective coating layer on any silverware com- 

I N {• ponents of the washload to which the compositions of the 

invention are being applied. The silver coating agent should 
hence have a high affinity for attachment to solid silver 
wherein R is an alkyl aryl or alkylaryl group with from 1 30 surfaces, particularly when present in as a component of an 
to 14 carbon atoms, R is an alkylene, arylene, and alky- aqueous washing and bleaching solution with which the 
Iarylene group containing from 1 to 14 carbon atoms, and R 5 solid silver surfaces are being treated 
is H or an alkyl aryl or alkaryl group containing 1 to 10 Suitable organic silver coating agents herein include fatty 
atonT£^ contains from 6to 12 carbon esters of mono- or polyhydricdLols having from 1 to 

™^V F £ h Y T^^A^ SC ^ U ^ mS \ R 35 about 40 carbon atoms in the hydrocarbon chain, 

may be straight chain or branched alkyl, substituted aryl or rho f a ttv *™i „r *u f V T i_ • j 

alkylaryl containing branching, substitution, or both and ^J™* F° £ i T te i obu ? Md 

may be sourced from either Synthetic sources or natural ^ r Z P ^boxyhc ^ having from 1 to about 

sources including for example, tallow fat. Analogous struc- 40 C *?° n / t0mS ^^ hydrocarbon chain. Suitable 

niral variations are permissible for R 2 . The substitution can exa ™P les monocarboxyhc fatty acids include behenic 

include alkyl, aryl, halogen, nitrogen, sulphur and other 40 f a< 7 steanc acid > oleic acid > P^miHc acid, myristic acid, 

typical substituent groups or organic compounds. R s is c acic1, acetic acid > Propionic acid, butyric acid, isobu- 

preferably H or methyl. R 1 and R ? should not contain more ^ acid \ valeric acid > lactic acid > glycolic acid and p,p*- 

than 18 carbon atoms in total. Amide substituted organic dmydroxykobutyric acid. Examples of suitable polycar- 

peroxyacid compounds of this type are described in EP-A- boxylic acids include: n-butyl-malonic acid, isocitric acid, 

0170386. 45 citric acid, maleic acid, malic acid and succinic acid. 

Other organic peroxy acids include diacyl and Th e fatty alcohol radical in the fatty ester can be repre- 
tetraacylperoxides, especially diperoxydodecanedioc acid, sented by mono- or polyhydric alcohols having from 1 to 40 
diperoxytetradecanedioc acid, and diperoxyhexadecanedioc carbon atoms in the hydrocarbon chain. Examples of suit- 
acid. Dibenzoyl peroxide is a preferred organic peroxyacid able fatty alcohols include; behenyl, arachidyl, cocoyl, oleyl 
herein. Mono- and diperazelaic acid, mono- and diperbras- 50 and lauryl alcohol, ethylene glycol glycerol ethanol 
sybc acid, and N-phthaloylarninoperoxicaproic acid are also isopropanol, vinyl alcohol, diglycerol, xylitol' sucrose' 
suitable herein erythritol, pentaerythritol, sorbitol or sorbitan. 
Water-soluble bismuth compound Preferably, the fatty acid and/or fatty alcohol group of the 

1 ne compositions used m this invention may contain a fatty ester adjunct material have from 1 to 24 carbon atoms 

water-soluble bismuth compound, preferably present at a 55 in the alkyl chain 

level of from 0.005% to 20%, more preferably from 0.01% Preferred fatty esters herein are ethylene glycol, glycerol 

to 5%, most preferably from 0.1% to 1% by weight of the and sorbitan esters wherein the fatty acid portion of the ester 

compositions. normally comprises a species selected from behenic acid, 

Ihe water-soluble bismuth compound may be essentially stearic acid, oleic acid, palmitic acid or myristic acid 

any salt or complex of bismuth with essentially any inor- 60 The glycerol esters are also highly preferred. These are 

game or orgamc counter anion. Preferred inorganic bismuth the mono-, di- or tri-esters of glycerol and the fatty acids as 

salts are selected from the bismuth trihalides, bismuth nitrate defined above 

and bismuth phosphate. Bismuth acetate and citrate are Specific examples of fatty alcohol esters for use herein 

preferred ^ salts witl lan orgamc counter anion. iuclude: stearyl acetate, palmityl di-lactate, cocoyl 

Water-soluble sulphate salt 65 isobutyrate, oleyl maleate, oleyl dimaleate , and Ullowyl 

in a preterred aspect the compositions contain a water- proprionate. Fatty acid esters useful herein include: xylitol 

soluble sulphate salt, preferably present at a level of from monopalmitate, pentaerythritol monostearate, sucrose 
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monostearate, glycerol monostearate, ethylene glycol Mn(ll) corrosion inhibitor compounds 

monostearate, sorbitan esters. Suitable sorbitan esters The compositions may contain an Mn(II) corrosion 

include sorbitan monostearate, sorbitan palmitate, sorbitan inhibitor compound. The Mn(II) compound is preferably 

monolaurate, sorbitan monomyristate, sorbitan incorporated at a level of from 0.005% to 5% by weight, 
monobehenate, sorbitan mono-oleate, sorbitan dilaurate, 5 more preferably from 0.01% to 1%, most preferably from 

sorbitan distearate, sorbitan dibehenate, sorbitan dioleate, 0.02% to 0.4% by weight of the compositions. Preferably, 

and also mixed tallowalkyl sorbitan mono- and di -esters. me Mn(II) compound is incorporated at a level to provide 

Glycerol monostearate, glycerol mono-oleate, glycerol ^ om ^-1 PP m to 250 ppm, more preferably from 0.5 ppm to 

monopalmitate, glycerol monobehenate, and glycerol dis- 50 PP m > most preferably from 1 ppm to 20 ppm by weight 
tearate are preferred glycerol esters herein. io of Mn ( n ) ions m m Y bleaching solution. 

Suitable organic silver coating agents include P? C 1 ) compound may be an inorganic salt in 

triglycerides, mono or diglycerides, and wholly or partially a^* 0 ^ ™ ™Y hydrated forms. Suitable salts include 

hydrogenated derivatives thereof, and any mixtures thereof. m K an Sfese sulphate, manganese carbonate, manganese 

Suitable sources of fatty acid esters include vegetable and l^^^^l^m manganC f ^ T"' 

fish oils and animal fats. Suitable vegetable oils include soy is ^SJ^i^^^ST^ * \ f 

u *i jt "t r ./ complex oi an organic ratty acid such as manganese acetate 
bean oil, cotton seed od, castor oil, olive oil, peanut oil, or manganese ^ante 

safflowerod,sunfloweroil,rapeseedoil,grapeseedoa The Mn(n) compound may be a salt or complex of an 

oil and corn oil. organic ligand. In one preferred aspect the organic ligand is 

Waxes, including microcrystallme waxes are suitable a heavy metal ion sequestrant. In another preferred aspect 
organic silver coating agents herein. Preferred waxes have a 20 the organic ligand is a crystal growth inhibitor, 

melting point in the range from about 35° C to about 110° Other corrosion inhibitor compounds 

C. and comprise generally from 12 to 70 carbon atoms. Other suitable additional corrosion inhibitor compounds 

Preferred are petroleum waxes of the paraffin and microc- include, mercaptans and diols, especially mercaptans with 4 

rystalline type which are composed of long-chain saturated to 20 carbon atoms including lauryl mercaptan, thiophenol, 

hydrocarbon compounds. 25 thionapthol, thionalide and thioanthranol. Also' suitable are' 

Alginates and gelatin are suitable organic silver coating saturated or unsaturated C^-C^ fatty acids, or their salts, 

agents herein. especially aluminium tristearate. The C^-C^ hydroxy fatty 

Dialkyl amine oxides such as C^-C^ 0 methylamine acids, or their salts, are also suitable. Phosphonated octade- 

oxide, and dialkyl quaternary ammonium compounds and cane and other anti-oxidants such as betahydroxytoluene 

salts, such as the C^-C^ methylammonium halides are also 30 (BHT) are also suitable. 

suitable. Copolymers of butadiene and maleic acid, particularly 

Other suitable organic silver coating agents include cer- those supplied under the trade reference no. 07787 by 

tain polymeric materials. Polyvinylpyrrolidones with an Polysciences Inc have been found to be of particular utility 

average molecular weight of from 12,000 to 700,000, poly- as corrosion inhibitor compounds, 

ethylene glycols (PEG) with an average molecular weight of 35 Water-soluble builder compound 

from 600 to 10,000, polyamine N-oxide polymers, copoly- The detergent compositions may contain as a highly 

mersof N-vinylpyrrolidone and N-vinylimidazole, and eel- preferred component a water-soluble builder compound, 

lulose derivatives such as methylcellulose, carboxymethyl- typically present at a level of from 1% to 80% by weight, 

cellulose and hydroxyethylcellulose are examples of such preferably from 10% to 70% by weight, most preferably 

polymeric materials. 40 from 20% to 60% by weight of the composition. 

Certain perfume materials particularly those demonstrat- Suitable water-soluble builder compounds include the 

ing a high substantivity for metallic surfaces, are also useful water soluble monomeric polycarboxylates, or their acid 

as the organic silver coating agents herein. forms, homo or copolymeric polycarboxylic acids or their 

Nitrogen-containing corrosion inhibitor compounds salts in which the polycarboxylic acid comprises at least two 

Suitable nitrogen^ntaining corrosion inhibitor com- 45 carboxylic radicals separated from each other by not more 
pounds include imidazole and derivatives thereof such as that two carbon atoms, carbonates, bicarbonates, borates, 
benzimidazole, 2-heptadecyl imidazole and those imidazole phosphates, and mixtures of any of the foregoing, 
derivatives described in Czech Patent No. 139, 279 and The carboxylate or polycarboxylate builder can be mono- 
British Patent GB-A-1,137,741 7 which also discloses a meric or oligomeric in type although monomeric polycar- 
method for making imidazole compounds. 50 boxylates are generally preferred for reasons of cost and 

Also suitable as nitrogen-containing corrosion inhibitor performance, 

compounds are pyrazole compounds and their derivatives, Suitable carboxylates containing one carboxy group 

particularly those where the pyrazole is substituted in any of include the water soluble salts of lactic acid, glycolic acid 

the 1, 3, 4 or 5 positions by substituents R 19 R3, R 4 and R s and ether derivatives thereof. Polycarboxylates containing 

where R ± is any of H, CHjOH, CONH 3 , or COCH 3 , R 3 and 55 two carboxy groups include the water-soluble salts of suc- 

R 5 areanyofC 1 -C 20 alkylorhydroxyl,andR 4 isanyofH, cinic acid, malonic acid, (ethylenedioxy) diacetic acid, 

NH 2 or NO2. maleic acid, diglycolic acid, tartaric acid, tartronic acid and 

Other suitable nitrogen-containing corrosion inhibitor fumaric acid, as well as the ether carboxylates and the 

compounds include benzotriazole, sulfiny I carboxylates. Polycarboxylates containing three car- 

2-mercaptobenzothiazole, 1 -phenyl-5-mercapto-l,2,3,4- 60 boxy groups include, in particular, water-soluble citrates, 

tetrazole, thionalide, morpholine, melamine, distearylamine, aconitrates and citraconates as well as succinate derivatives 

stearoyl stearamide, cyanuric acid, aminotriazole, aminotet- such as the carboxymethyloxysuccinates described in Brit- 

razole and indazole. ish Patent No. 1,379,241, lactoxysuccinates described in 

Nitrogen-containing compounds such as amines, espe- British Patent No. 1,389,732, and aminosuccinates 

cially distearylamine and ammonium compounds such as 65 described in Netherlands Application 7205873, and the 

ammonium chloride, ammonium bromide, ammonium sul- oxypolycarboxylate materials such as 2-oxa-l,l,3-propane 

phate or diammonium hydrogen citrate are also suitable. tricarboxylates described in British Patent No. 1387,447. 
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Mycarboxylates containing four caiboxy groups include Heavy metal ion sequestrant 

mSJS^^T 1 . ^1 Na 1 ' 261 ' 829 ' 1* compositions used in this invention pref- 

toSS^5 etracarboxylates 1,1 ^propane tetracar- erably contain as an optional component a heavy metal ton 

bo^bta and l,l,2>propane tetiacarboxylates. Polycar- sequestrant. By heavy metal ion sequestrant it is meant 

Sf^?^ 0 substituents include the sulfos- s herein components which act to sequester (chelate) heTw 

£^£^ a vZT ^'Z 08 - ^ m6tal i0DS • ™« —P 0 ^ "^also have cStS 

li™'- 358 -* 2 and m , US , • Pat. No 3 936,448, and the magnesium chelation capacity, but preferentially they show 

TSSfiS™ * sedatratesdescribed «°BnfshPatentNo. selectivity to binding heavy metal ions such Jivon, TZ 

*? i - « . ,. . ganese and copper. 

Alicyclic and heterocyclic polycarboxylates include Heavy metal ion sequestrants are generally present at a 
cydopentan^TO^ac^boxylates, cyclopentadien- 10 ^«ffamOj0a5*to2O%,,«^y^O^10« 

xfc pentacarboxylates, W S^etrahydrofuran-cis, cis, cis- more preferably from 0.25% to 7.5% an? mo* : prcfeSS 

leiracarooxylates, 2^-tetrahydrofuran-cis-dicarboxylates, from 0.5% to 5% bv weight of the comnnsitinrK 

I'^'t y t T °^T -^^y 1 *^ 1 A3.4A6- Heavy metal ion LqueSrants, which L acidfc in nature 

hexare-hexacarboxyktes and carboxymethyl derivatives of having for example phosphoiric acM or carboxyLc add 
polyhydnc afcohols such as sorbitol, mannitol and xylitol. * finalities, may bepreLt either m Sta o'as 

Mc add ^£^T? lncia ^ m ^ c add > » complex/salt with actable counter cation sucTa^ » 

Sridsn Pate^f^ 1 1 JS5S* denVat,V6S dlScl0Sed * °< ^, ammonium, or substituted 

^S™ N °- L 4 ^^. ammonium ion, or any mixtures thereof. Preferably anv 

0Ve '^ eP ^ fe ^ PO, r ,texy J ateSarehydroxy - ^complexes ™ wafer soluble. The molaf ratio of sdd 
carboxylates contauung up to three carboxy groups per 20 counter cation to the heavy metal ion sequestrant is prefer- 

molecule, more particularly citrates. ably at least 11 

. a r^ e J!r n V a ^ ° f , monomeric or °%*?eric poly- Suitable heavy metal ion sequestrants for use herein 

carboxylate chelating agents or mixtures thereof with their include organic phosphonates, such as the amino alkylene 

^„tl 8 i' aad °f " U ; a j te/Cltnc fixtures are also poly (alkylene phosphonates), alkali metal ethane 1-hydroxy 
contemplated as useful builder components. 2s disphosphonatesand nitrilo trimethylene phosphonates. Pre- 

Borate builders as well as builders contaming borate- ferred among the above species are diethylene triamine 

forming materials that can produce borate under detergent penta (methylene phosphonate), ethylene diamine tri 

storage or wash conditions can also be used but are not (methylene phosphonate) hexamethylene diamine teUra 

Examples of carbonate builders are the alkaline earth and Other suitable heavy metal ion sequestrant for use herein 

alkah meted carbonates, including sodium carbonate and include nitrilotriacetic acid and polyaminocarboxylic acids 

sesqui-carbonate and mixtures thereof with ultra-fine cal- such as ethylenediaminotetracelic acid, ethylenetriamine 

STV^i 6 t, M m G T?Z &t£at APP^ 00 I*ntacetic acid, ethylenediamine disuccinic acid, ethylene- 
N6 2^21001 published on Nov. 15, 1973. 35 diamine dighuaric acid, 2-hydroxypropylenediainine disuc- 

Specincexamplesofwater-solublephosphatebuildersare cinic acid or any salts thereof 

the alkali metal ^polyphosphates, sodium, potassium and Especially preferred is emylenediamme-N^-disuccinic 

ammonium pyrophosphate, sodium and potassium and acid (EDDS) or the alkali metal, alkaline earth metal 

a TT U T Py r °P hos P ha l te > sodium and potassium ammonium, or substituted ammonium salts thereof, or mix- 
orthophosphate, sodium polymeta/phosphate in which the 40 tares thereof. Preferred EDDS compounds are the free acid 

degree of polymerization ranges from about 6 to 21, and form and the sodium or magnesium salt or complex thereof. 

°u phytl ° , u, . Crystal ****** <^Ponent ? 

Partially soluble or insoluble builder compound The detergent compositions preferably contain a crystal 

nJ£L7 )mP0 ! S pf ?l1 l mv f ntion t ma y less growth inhibitor component, preferably an organodiphos- 
preferably contain a partoally soluble or msoluble builder 45 phonic acid component, incorporated preferably at a level of 

compound. Examp es of partially water soluble builders from 0.01% to 5%, more preferably from 0.1% to 2% by 

include the crystalline layered silicates as disclosed for weight of the compositions 

SSSft f M? 14 '™-*-*™ 9 ^ DE-A- By organo diphosphonic acid it is meant herein an organo 

• Ta \ Examples f ^ el y water msoIubIe b^deis diphosphonic acid which does not contain nitrogen as part of 

mch.de the socuum aluminosihcatcs, including Zeolite A, so its chemical structure. This definition therefore excludes the 

&ohteB ^hteP,ZeohteX,ZeotiteMAP,ZeohteHSand organo aminophosphonates, which however may be 

mixtures tnereor. included in compositions of the invention as heavy metal ion 

Alkalinity s y slem sequestrant components. 

The compositions preferably contain an alkalinity system The organo diphosphonic acid is preferably a C.-C, 

contauung sodium abode having «, Si0 2 :Na 2 0 ratio of ss diphosphonic acid, more preferably a C, diphosphonic acid! 

%7«ll , f rf 10 u 4 ' JSSf preferably such « 6th y ,ene dipho^Phomc acid, or m ost preferably 

^iT. fit y , \ 1 1 leSS 'i aQ ^ preferaWy ethane l-hydroxy-l,l-diphosphonic acid (HEDP) and may 

S£n £ it'. f ,P ref f rably fro " 3% *? 12% ^ wei 6 ht be P resent ia Partially or fully ionized form, particularly as 

0fSiO 2 . The alkah metal silicate may be m the form of either a salt or complex, 

the anhydrous salt or a hydrated salt. M Enzyme 

The alkalinity system also preferably contains sodium Another optional ingredient useful in the compositions is 

metaahcate, present at a level of at least 0.4% Si0 2 by one or more enzymes. Preferred enzymatic materials include 

weight. Sodium metasilicate has a nominal SiO^O ratio the commercially available lipases, amylases, neutral and 

of 1.0. The weight ratio of said sodium silicate to said alkaline proteases, esterases, cellulases, pectinases, lactases 

sodium metasilicate, measured as SiO,, is preferably from a and peroxidases conventionally incorporated into detergent 

k, £ JnT 6 P/f^y t* 010 15:1 to most P*te- compositions. Suitable enzymes are discussed in U.S. Pat. 

ably from 10:1 to 5:2. Nos 3J51%570 ^ 3^533^39 
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• ^T"* commer , clall y available protease enzymes 2000-10000 and their copolymers with any suitable other 
uiclude those sold under the tradenames Alcalase, Savinase, monomer units including modified £$k HtaSc mSbfc 

(ZT^^ 10 ' ,7* b 7 Novo Industries itaconic - aconitic ' «*«o£i!ZS£S5 

(Denmark) those sold wrier the tradename Maxatase, Max- Ionic acid or their salts, maleic anhydride Jybrifc 

c^Ir^J ^ mb y^^^ «>ld byGenen- 5 alkylene, vinylmethyl ether, styrene S any^Sut' 

cor International, and those sold under the tradename Opti- thereof. Preferred are the copolymers of acrylic atidTnd 

clean and Optamase by Solyay Enzymes. Protease enzyme maleic anhydride having a molecular weight tffomlo 000 

may be incorporated into the compositions in accordance to 100,000. 

r eUti °Z VI™ 1 ° f fr ° m 0 0001% 10 4% aCtive PwftnBd ^^rciaUy available acrylic acid containing 

Tw7 6 ^ ?7°f ° D - 10 P ° lymers havin « a mo,ecular wei S ht 15,000 Sf 

rreterred amylases include, for example, a-amylases those sold under the tradename Sokalan PA30 PA20 PA 15 

obtained from a special strain ofB lichemformis, described PA10 and Sokalan CP10 by BASF GmbH and Incise sold 

in more detail in GB-1,269,839 (Novo). Preferred commer- under the tradename Acusol 45N by Rohm' £ HaT 

cially avadable amylases mch.de for example, those sold Preferred acrylic acid containing copolymers include 

under the tradename Rap,dase by Gist-Brocades, and those is those which contain as monomer units: a) from 90% to 10% 

sold under the tradename Termamyl and BAN by Novo preferably from 80% to 20% by weight acrylic acid or its* 

industries A/S. Amylase enzyme may be incorporated into salts and b) from 10% to 90%, preferably from 20% to 80% 

SS*,^ With ^ T^"" at 4 kvel by of a substituted acrylic monomer or its salts 

ot Irom 0.0001% to 2% active enzyme by weight of the having the general formula -[CRj— 01,(00— O-^l )]— 

C TS ? °' n- x 20 wherein at least one of the substifuents R„ R, or* R„ 

Lipolytic enzyme (lipase) may be present at levels of preferably or ^ is a 1 to 4 carbon alkyl or hydrayalky 

S^SS^^^^*^^^ group, R! or Rj can be a hydrogen and R^can be a hytogen 
nSS * n « ? ■ % ^ y rT gbt ' mOS P referab ly &o»» or alkali metal salt Most preferred is a substituted acrylic 
0.001% to 05% by weight of the compositions. The lipase monomer wherein R, is methyl, R, is hydrogen (i e a 
may be fungal or bactenal in origin. Lipase from chemically 25 methacryhc acid monomer). The most preferred copolymer 
or genetically mochfed mutants of these strains are also of this type has a molecular weight of 3500 and ccJaL 

SSearplnL EP R^tR?^ " " ^1° 80% by Weight ° f acr * Uc acid and «>* <° 20% by 

European ratent, hP-B-0218272. weight of methacryhc acid 

An especially preferred lipase herein is obtained by The polyamino compounds are useful herein including 

cloning the gene from Hunucoia lanuginosa and expressing 30 those derived from aspartic acid such as those disclosed in 

the gene in Aspergillus oryza, as host, as described in EP-A-305282, EP-A-305283 and EP-A-351629 

European Patent Application, EP-A-0258 068, which is Lime soap dispersant compound 

commercially available from Novo Industries A/S, The compositions may contain a lime soap dispersant 

Bagsvaerd Denmark^ under the trade name Lipola.se. This compound, preferably present at a level of from 01% to 

hpase is also described ir <U.^P a t. No. 4,810,414, Huge- 35 40% by weight, more preferably 1% to 20% by weight, most 

Jensen et ^al issued Mar. 7, 1989. preferab i y from 2% to 10% by weight of the companions. 

En^me Stabihzing System AVmt ^ dispereanl ^ , ^ ^ 

Preferred enz^e-conUinmg compositions herein may precipitation of alkali metal, ammonium or amine salts of 

£ST<£S 1 10 ab ° Ut ^ , P , ref ! rably ^ Ml * acids bv calcium or magnesium ions. Preferred lime 
nmt Z 005 ^ * l* 0 ? S% : most P«ferably from about 40 soap dispersant compounds are disclosed in PCT Applica- 

0.01% to about 6%, by weight of an enzyme stabilizing tion No. WO93/08877 (attorney's docket no. CM466M) 

system. The enzyme stabilizing system can be any stabiliz- Suds suppressing system 

mg system which is compatible with the detersive enzyme. The compositions, when formulated for use in machine 

Such stabilizing systems can comprise calcium ion, boric washing compositions, preferably comprise a suds suppress- 

acid, propylene glycol, short chain carboxylic acid, boronic 45 ing system present at a level of from 0.01% to 15% 

acid, chlorine bleach scavengers and mixtures thereof. Such preferably from 0.05% to 10%, most preferably from 0 1% 

stabilizing systems can also comprise reversible enzyme to 5% by weight of the composition 

inhibitors, such as reversible protease inhibitors. Suitable suds suppressing systems for use herein may 

Organic polymeric compound comprise essentially any known antifoam compound, 

Organic polymeric compounds may be added as preferred so including, for example silicone antifoam compounds 

components of the compositions. By organic polymeric 2-alkyl and alcanol antifoam compounds. Preferred suds 

compound it is meant essentially any polymeric organic suppressing systems and antifoam compounds are disclosed 

compound commonly used as dispersants, and anti- in PCT Application No. WO93/08876 (attorney's docket no 

redeposmon and soil suspension agents in detergent com- CM465M) and copending European Application No 

positions. Organic polymeric compounds have not previ- ss 938701323 (attorney's docket no CM562F) 

ously been described as dye transfer inhibitors. p H of the compositions 

Organic polymeric compound is typically incorporated in The detergent compositions used in the present invention 

nlv ^ ro T S M 10n / ncr 6 ^ 31 a ,6Vel ° f (mm P referab ly not formulated to have an unduly high pH, in 

Si I ^ T ?1* * 15% ' m0St PreferaWy Prefcrence havin 8 a pH measured 45 a 1* sohi^ ^ 

from 1% to 10% by weight of the compositions. «, distilled water of from 8.0 to 12.0, more preferably from 9 0 

Examples of organic polymeric compounds include the to 11.8, most preferably from 95 to 115 

water soluble organic homo- or co-polymeric polycarboxy- Form of the compositions 

he acids or their salts in which the polycarboxylic acid The detergent compositions can be formulated in any 
comprises a least two carboxyl radicals separated from each desirable form such as powders, granulates, pastes, liquids, 
other by not more than two carbon atoms. Polymers of the 65 gels and tablets, granular forms being preferred 

uch sTTt^r T m Pf " A1 f 6 ' ? f ^ 1 7 XampleS ° f ^ dcDS ^ ° f detergent compositions 

such salts are polyacrylates of molecular weight in accordance with the present invention is typically of at 
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least 650 g/liter, more usually at least 700 g/liter and more 
preferably from 800 g/liter to 1200 g/liter. 

The particle size of the components of granular compo- 
sitions in accordance with the invention should preferably be 
such that no more that 5% of particles are greater than 1.4 
mm in diameter and not more than 5% of particles are less 
than 0.15 mm in diameter. 

Generally, if the compositions are in liquid form the liquid 
should be thixotropic (ie; exhibit high viscosity when sub- 
jected to low stress and lower viscosity when subjected to 
high stress), or at least have very high viscosity, for example, 
of from 1,000 to 10,000,000 centipoise. 

EXAMPLES 

The following examples illustrate the present invention. 

In the compositions, the abbreviated component identifi- 
cations have the following meanings: 
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Nonionic: 



Metasilicate: 
Silicate: 

Carbonate: 
Phosphate: 
480N: 

Citrate: 

PB1: 

CMC: 

Methyl cellulose: 
TAED: 

Cationic precursor 



BzP: 

DETPMP: 



HEDP: 
PMT: 

Bismuth nitrate: 
Paraffin: 

BD/MA: 



Protease: 



Amylase: 



Sulphate: 
pH: 



C 13 — mixed ethoxylated/propoxylated fatty 
alcohol with an average degree of ethoxylation 
of 3.8 and an average degree of propoxylation 
of 4.5 sold under the tradename Plurafac LF404 
by BASF GmbH (low foaming) 
Sodium metasilicate (Si0 2 :Na z O ratio - 1.0) 
Amorphous Sodium Silicate (Si0 2 :Na 2 0 ratio =- 
2.0) 

Anhydrous sodium carbonate 

Sodium tripolyphosphate 

Random copolymer of 3:7 acrylic/me thacrylic 

acid, average molecular weight about 3,500 

Tri-sodium citrate dihydrate 

Anhydrous sodium perborate monohydrate 

Carboxy Methyl Cellulose (66% active) 

Methyl cellulose of molecular weight 50,000 

Tetraacetyl ethylene diamine 

Cationic peroxyacid bleach precursor salt of 

trialkyl ammonium methylene C,-a!kyl 

caprolactam with tosylate 

Dibenzoyl peroxide 

Diethylene uiamine penta (methylene 

phosphonic acid), marketed by Monsanto under 

the tradename Dequest 2060 

Ethane l-hydroxy-l,l-diphosphonic acid 

1 -phenyl-5-mercapto-l ,2,3,4-tetrazole 

Bismuth nitrate salt 

Paraffin oil sold under the tradename Winog 70 
by Wintershall. 

Copolymer of butadiene/maleic acid as sold by 
Polysciences inc under the tradename reference 
no. 07787 

Proteolytic enzyme sold under the tradename 
Savinase by Novo Industries A/S (approx. 2% 
enzyme activity). 

Amylolytic enzyme sold under the tradename 
Termamyl 60T by Novo Industries A/S (approx. 
0.9% enzyme activity) 

Amylolytic enzyme sold under the tradename 

LE17 by Novo Industries A/S (approx. 1% 

enzyme activity) 

Anhydrous sodium sulphate. 

Measured as a 1% solution in distilled water at 

20° C 
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Citrate 


15.0 


15.0 


15.0 
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6.0 
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6.0 


6.0 






Carbonate 
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17.5 
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Silicate fan 
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2.2 


2.2 
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Pars (TT it 
I alallj.il 


0.5 
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0.5 


0.5 
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PMT 
Protease 


0.04 


0.04 


0.04 


0.04 


0.04 


0.04 


0.5 
0.04 




Amylase 


0.03 


0.03 


0.03 


0.03 


0.06 


0.01 






BSA 














0.03 




DETPMP 


0.13 


0.13 


0.13 


0.13 


0.13 


0.13 






HEDP 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 






Nonionic 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


1.5 
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Sulphate 
misc inc 
moisture to 
balance 


23.0 


228 


22.4 


22.7 


2Z2 


21 S 


0.3 




pH(l% 


10.7 


10.7 


10.7 


10.7 


10.7 


10.7 


11.0 
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In the following examples all levels of enzyme quoted are 
expressed as % active enzyme by weight of the composition. 

The following cellulose ether-containing machine dish- 
washing compositions were prepared (parts by weight). 65 
Compositions A is a comparative composition, compositions 
B to G are in accord with the invention. 



Test method 1 

The ability of Compositions A to B to prevent the transfer 
of coloured food soils to a plastic substrate was assessed 
using the following representative test method. 

1. A representative coloured food soil containing caro- 
tenoid type soils was prepared by liquidising equal 
quantities by weight of baked beans in tomato sauce, 
pasta sauce ("Ragu" tradename), Tandoori marinade 
and blackcurrant jam. 

2. Polypropylene plastic test samples (small container lid 
of 7 cm in diameter; small lunch box 15 cmxlO cm; 
large lunch box 20 cmxl5 cm) were washed in a 
Hotpoint 7883 (tradename) dishwashing machine, 
economy cycle at 55° C, using an aqueous wash 
solution containing 0.0035% by weight active methyl 
cellulose and 0.5% by weight of the representative 
coloured food soil in 5 liters of wash water. The water 
was at a hardness of 9 grains per gallon (equivalent to 
1.26 mmol Ca 2 +/liter). 

3. Each of the plastic test samples was subjected to 7 
consecutive wash cycles so as to increase the likelihood 
of the plastic test samples becoming soiled with the 
coloured food soil. The plastic test samples were then 
removed, dried and visually graded for staining using a 
light intensity meter sold under the tradename x-rite 
colour difference meter and made by Spectrotech. The 
higher the reading obtained the more intense the colour. 

Test method 1 — results 

The presence of coloured food soil staining apparent on 
the plastic samples obtained using detergent composition B 
was compared to that obtained for the reference 
(composition A). 
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Test Sample 


Composition A 


Composition B 


Small container 


19.5 


11.5 


lid; 7 cm 




diameter 






Small lunch box; 


13.8 


2.9 


15 cm x 10 cm 




Large lunch box; 


8.7 


3.0 


20 cm x 15 cm 







The degree of staining obtained when using composition 
B in accord with the invention was less that obtained for the 
reference composition A. 

What is claimed is: 

1. A method for inhibiting the transfer of colored food soil 
from an aqueous wash solution to a substrate, comprising the 
step of washing the substrate with a dishwashing composi- 
tion comprising an amount of cellulose ether such that the 
cellulose ether is present in the aqueous wash solution at a 
level of from between 0,0001% to 0.1% and 0.005% to 20% 
by weight of a water-soluble bismuth compound. 

2. A method according to claim 1, wherein the dishwash- 
ing composition further comprises from 0.2% to 30%, by 
weight, surfactant. 

3. A method according to claim 1, wherein the method is 
a machine dishwashing method. 

4. A method according to claim 1, wherein the cellulose 
ether has the formula: 




precursors of substituted perbenzoic acid wherein the 
perbenzoic acid is substituted with a cationic func- 
tional group selected from the group consisting of 
ammonium, and alkyl ammoniums; 
unsubstituted alkyl percarboxylic acid precursors; 
amide substituted alkyl peroxyacid acid precursors; 
benzoxazin organic peroxyacid precursors; and 
mixtures thereof. 

10. A method according to claim 9, wherein the aqueous 
wash solution comprises, by weight, from 0.05% to 2% of 
the dishwashing composition. 

11. A method for inhibiting the transfer of colored food 
soil from an aqueous wash solution to a substrate, compris- 
ing the step of washing the substrate with a dishwashing 
composition comprising: 

(a) an amount of cellulose ether such that the cellulose 
ether is present in the aqueous wash solution at a level 
of from between 0.0001% and 0.1%; 

(b) a hydrogen peroxide source; 

(c) a member selected from the group consisting of 
organic peroxyacid bleach precursors, pre-formed 
organic peroxyacids, and mixtures thereof; and 

(d) 0.005% to 20% by weight, of a water-soluble bismuth 
compound selected from the group consisting of bis- 
muth trihalides, bismuth nitrate, bismuth phosphate, 
complexes of bismuth acetate with an organic counter 
anion, complexes of bismuth citrate with an organic 
counter anion, and mixtures thereof. 

12. A method according to claim 11, wherein the pre- 
30 formed organic peroxyacid is selected from the group con- 
sisting of: 

compounds having the structure: 
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O RS 
II I 

-C — N- 



•R 2 - 



O 
II 

-COOH 



wherein R is a hydrogen, an alkyl or a carboxy alkyl 
group; and n is 100 to 10,000; and 

further wherein the cellulose ether has a degree of sub- 
stitution of between 0 and 3.0, a degree of polymer- 
ization of more than 100, and a molecular weight of 
between 20,000 and 150,000. 

5. A method according to claim 4, wherein the cellulose 
ether is selected from the group consisting of methyl 
cellulose, carboxy methyl cellulose and mixtures thereof. 

6. A method according to claim 1, wherein the colored 
food soil is a carotenoid soil. 

7. A method according to claim 1, wherein the substrate 
comprises plastic material. 

8. A dishwashing method according to claim 1, wherein 
the dishwashing composition further comprises from 0.5% 
to 25%, by weight, of a pre-formed organic peroxyacid. 

9. A method according to claim 1, wherein the dishwash- 
ing composition further comprises: 

(i) from 1% to 40%, by weight, of an inorganic perhydrate 
salt; and 

(ii) from 0.5% to 20%, by weight, of an organic peroxy- 
acid bleach precursor selected from the group consist- 
ing of: 

precursors of unsubstituted perbenzoic acid; 

precursors of substituted perbenzoic acid wherein the 
perbenzoic acid is substituted with a non-cationic 
functional group selected from the group consisting 
of alkyls, hydroxy, alkoxys, halogens, amines, 
nitrosyls, and amides; 
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wherein R 1 is an alkyl, aryl, or alkylaryl group containing 

from 1 to 14 carbon atoms, 
R 2 is an alkylene, arylene, or alkylarylene group contain- 
ing from 1 to 14 carbon atoms, and 
R 5 is H or an alkyl, aryl or alkylaryl group containing 

from 1 to 10 carbon atoms; 
compounds having the structure: 

R 5 O O 

I II II 

R 1 — N—C— R 2 — COOH 

wherein R 1 is an alkyl, aryl, or alkylaryl group containing 
from 1 to 14 carbon atoms, 

R 2 is an alkylene, arylene, or alkylarylene group contain- 
ing from 1 to 14 carbon atoms, and 

R 5 is H or an alkyl, aryl or alkylaryl group containing 
from 1 to 10 carbon atoms; 

diacylperoxides; 

tetraacylperoxides; 

dibenzoyl peroxide; 

monoperazelaic acid; 

diperazelaic acid; 

monoperbrassylic acid; 

diperbrassylic acid; and 

N-phthaloylaminoperoxicaproic acid. 

13. A method according to claim 11, wherein the organic 
peroxyacid bleach precursor is selected from the group 
consisting of: 
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precursors of unsubstituted perbenzoic acid; 

precursors of substituted perbenzoic acid wherein the 
perbenzoic acid is substituted with a non-cationic func- 
tional group selected from the group consisting of 
alkyls, hydroxy, alkoxys, halogens, aimines, nitrosyls, 
and amides; 

precursors of substituted perbenzoic acid wherein the 
perbenzoic acid is substituted with a cationic functional 
group selected from the group consisting of 
ammonium, and alkyl ammoniums; 

unsubstituted alkyl percarboxylic acid precursors; 

amide substituted alkyl peroxyacid acid precursors; 

benzoxazin organic peroxyacid precursors; and 

mixtures thereof. 

14. A method according to claim 11, wherein the hydro- 
gen peroxide source comprises a perhydrate salt and further 
wherein the dishwashing composition comprises: 

(a) an amount of the cellulose ether such that the cellulose 
ether is present in the aqueous wash solution at a level 
of from between 0.0001% to 0.1%; 

(b) from 1% to 40%, by weight, of the perhydrate salt; 

(c) from 1% to 10%, by weight, of the member selected 
from the group consisting of organic peroxyacid bleach 
precursor, pre-formed organic peroxy acids, and mix- 
tures thereof, and 

(d) from 0.005% to 20% by weight, of the water-soluble 
bismuth compound. 

15. A method according to claim U, wherein the dish- 
washing composition further comprises sodium silicate and 
sodium metasilicate. 

16. A dishwashing method according to claim U, wherein 
the cellulose ether has the formula: 
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wherein R is a hydrogen, an alkyl or a carboxy alkyl 

group; and 
n is 100 to 10,000; and 

further wherein the cellulose ether has a degree of sub- 
stitution of between 0 and 3.0, a degree of polymer- 
ization of more than 100, and a molecular weight of 
between 20,000 and 150,000. 

17. A method according to claim 11, wherein the dish 



18. A method for inhibiting the transfer of colored food 
soil from an aqueous wash solution to a substrate, compris- 
ing the step of washing the substrate with a dishwashing 
composition comprising: 

(a) cellulose ether in an amount such that the cellulose 
ether is present in the aqueous wash solution at a level 
of from between 0.0001% to 1%; 

(b) from 5% to 25%, by weight, inorganic perhydrate salt; 

(c) from 0.01% to 5%, by weight, water-soluble bismuth 
compound; and 

(d) from 1% to 5%, by weight, surfactant. 

19. A method according to claim 18, wherein the dish- 
washing composition further comprises from 0.1% to 40%, 
by weight, water-soluble sulfate salt. 

20. A method according to claim 19, wherein the dish- 
washing composition further comprises from 0.05% to 10%, 
by weight, of an organic silver coating agent selected from 
the group consisting of fatty esters of mono-alcohols, fatty 
esters of di-alcohols, waxes, alginates, gelatin, dialkyl amine 
oxides, polyvinylpyrrolidones, polyethylene glycols, 
polyamine N-oxide polymers, copolymers of 
N-vinylpyrrolidone and N-vinylimidazole, and mixtures 
thereof. 

21. A method according to claim 18, wherein the dish- 
washing composition further comprises a Mn 2 * compound 
at a level sufficient to provide the aqueous wash solution 
with a Mn 2+ level of from 0.1 ppm to 250 ppm. 

22. A method according to claim 18, wherein the dish- 
washing composition further comprises from 0.005% to 
20%, by weight, of a heavy metal ion sequesterant selected 
from the group consisting of ethylenediamine-N,N'- 
disuccinic acid, alkali metal salts of ethylenediamine-N^T- 
disuccinic acid, alkaline earth metal salts of 
emylenediamme-N^Kiisuccinic acid, ammonium salts of 
emylenemamme-N^^lisuccinic acid, substituted ammo- 
nium salts of ethylenediamine-NjvT-disuccinic acid, and 
mixture thereof. 

23. A method according to claim 18, wherein the dish- 
washing composition further comprises from 0.01% to 5% 
of a crystal growth inhibitor selected from the group con- 
sisting of organo diphosphonic acids, salts of organo diphos- 

45 phonic acids and mixtures thereof. 

24. A method according to claim 18, wherein the aqueous 
wash solution comprises, by weight, from 0.05% to 2% of 
the dishwashing composition. 

25. A method according to claim 18, wherein the dish- 
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washing composition further comprises a corrosion inhibitor 50 washing composition has a pH measured as a 1% solution in 
selected from the group consisting of nitrogen-containing distilled water of from 8.0 to 12.0. 



corrosion 
thereof. 



inhibitors, Mn 2+ compounds, and mixtures 



